Adolescent nicotine sensitization and effects of nicotine on accumbal dopamine release in a rodent model of increased dopamine D2 receptor sensitivity.
Our laboratory has reported neonatal quinpirole (D(2)/D(3) agonist) treatment to rats increases dopamine D(2) receptor sensitivity that persists throughout the animal's lifetime. This model appears to have clinical relevance to schizophrenia, and smoking is common in this population. Male and female Sprague-dawley rats were neonatally treated with quinpirole from postnatal (P) days 1-21. After habituation from P30 to 32, animals were administered saline or nicotine (0.3, 0.5, or 0.7mg/kg free base) every other day from P33 to 49 and locomotor activity was assessed. Generally, animals neonatally treated with quinpirole and administered nicotine during adolescence demonstrated increased behavioral activity and/or sensitization compared to animals neonatally given saline and sensitized to nicotine as well as controls. However, animals neonatally treated with quinpirole and given the 0.7mg/kg dose of nicotine demonstrated elevated activity throughout testing but did not show sensitization, and only mild sex differences were reported. Therefore, microdialysis was performed on male rats sensitized to the 0.5mg/kg dose of nicotine, and results revealed that neonatal quinpirole sensitized dopamine overflow in response to nicotine to 500% above animals neonatally given saline and sensitized to nicotine at peak levels. In addition, neonatal quinpirole increased the accumbal BDNF in response to nicotine compared to all other groups, and nicotine alone also produced significant increases in striatal and accumbal BDNF. This study reveals that neonatal quinpirole enhanced adolescent nicotine sensitization, accumbal dopamine overflow, and BDNF protein in response to nicotine, which may be related to changes in the brain's reward system.